endpoint following BMT. QOL is a multidimensional concept incorporating aspects of an individual's physical health, personal, cognitive, and occupational functioning, While problems with sleep and energy level (ie fatigue) are commonly reported during recovery from bone sociability, and feelings of personal distress and wellbeing. 1-2 A number of excellent reports investigating one marrow transplantation (BMT), little in-depth information regarding these two problem areas in BMT or more dimensions of QOL in adult BMT recipients have appeared in recent years. [3][4][5][6][7][8][9][10][11] [12] [13] [14] [15] [16] [17] In general, these studies sugpatients is available. Using both questionnaire and telephone interview methods, information regarding curgest that while many BMT recipients evidence a relatively normal QOL following BMT, significant numbers of adult rent sleep and energy level problems was obtained from 172 adult BMT survivors drawn from five different BMT recipients report deficits in one or more QOL domains. These deficits span a range of QOL domains and BMT treatment centers. Respondents were a mean of 43.5 months post-BMT at the time of the initial assesscan persist for years following BMT.
measures of each construct increases confidence in study
Patients findings to the degree that these multiple measures support A total of 284 BMT recipients were sent letters describing a consistent picture of energy and sleep difficulties. Finally, the study and 236 signed consent forms were returned few of the studies cited above provided appropriate com-(83%). Of the 48 non-responses, three individuals directly parison data against which to assess the meaning and sigdeclined to participate (1%), two letters were returned nificance of reports of long-term difficulties with energy undelivered (1%), and 43 persons simply did not return a level or sleep. Similar data on current sleep and energy signed consent (15%). Of the 236 BMT recipients who level difficulties in healthy respondents was not included agreed to participate, seven relapsed prior to participation, in any of the studies cited above. Thus the extent to which 14 were subsequently found to be ineligible for the study, current sleep or energy level status reported by BMT recipiand six returned consents too late to be included in the ents is similar or different to 'normal' baseline levels in study. Furthermore, scheduling and budgetary constraints the general population is not known. Within subject data resulted in collection of only partial data (interview or quesallowing comparison of current energy level or sleep qualtionnaires only) from 37 patients. ity with prior status (ie intra-individual baseline levels)
A total of 172 BMT recipients (106 males, 66 females) would also be helpful. However, only the studies by Syrjala completed both the interview and questionnaires at the et al 15 and Chao et al 9 were longitudinal with only the forinitial assessment. The distribution of respondents across mer collecting data prospectively. In lieu of normative or the five BMT centers was: Kentucky (n = 25), Vanderbilt comparison data collected from healthy individuals, data (n = 33), Brigham and Women's (n = 29), Iowa (n = 41), furnishing a within-subject comparison are necessary to and Nebraska (n = 44). At time of participation, responaddress the fundamental question of whether and how difdents were a mean of 39.1 years of age (s.d. = 10.5; range ficulties with energy level and sleep emerge and are 19-70 years) and a mean of 43.5 months post-BMT (s.d. resolved following BMT. = 28.6; range 12-124 months). Marital status was: married The present study examines current energy level and (66%), never married (21%), divorced (12%), and separated sleep problems in adult BMT recipients. The present study (1%). Education level of participants was: some high school improves upon prior research in this area in at least three or less (7%), high school graduate (23%), vocational/trade respects: (1) the use of multiple measures of both energy school (8%), some college/college degree (45%), and postlevel and sleep problems; (2) collection of within-subject baccalaureate study or degree (17%). data allowing comparison of current energy and sleep qual-
The sample consisted of both allogeneic (n = 77) and ity with prior status; and (3) use of a relatively large sample autologous BMT recipients (n = 95). The majority of alloof BMT recipients from several different BMT centers.
geneic recipients (n = 64; 83%) received marrow from a histocompatible related donor, while 14% (n = 11) received marrow from a haploidentical related donor, and 3% (n = 2) received marrow from an unrelated donor. BMT was performed for various malignant conditions including Methods chronic (n = 30; 17%) and acute (n = 43; 25%) leukemias, solid tumors (n = 5; 3%), myelodysplastic syndromes (n = 3; 2%), Hodgkin's disease (n = 41; 24%), and a variety of Study data were obtained from adults who had received non-Hodgkin's lymphomas (n = 50; 29%). Disease status BMT for a malignant disease at one of five BMT centers:
at BMT for the 139 respondents without either myelodysplthe University of Kentucky, Vanderbilt University, astic syndrome or chronic leukemia was: first remission (n Brigham and Women's Hospital, the University of Iowa, = 25; 14% of entire sample), second remission (n = 26; and the University of Nebraska. To be eligible for study, 15%), third remission or greater (n = 6; 4%), first relapse an individual had to be: (1) at least 18 years of age; (2) at (n = 47; 27%), second relapse (n = 13; 7%), third relapse least 12 months post-allogeneic or autologous BMT; and or greater (n = 14; 8%), and refractory disease (n = 8; 5%). (3) in disease remission. Eligible individuals were identified Among the 30 patients with chronic leukemias, 23 (13% from BMT program records at each institution and mailed of entire sample) received BMT in first chronic stable a description of the study as well as two copies of a consent phase, two in second chronic stable phase (1%), four in form. Interested participants returned a signed copy of the accelerated phase (2%), and one in first blast crisis (1%). consent form after which the address and telephone number Questionnaire packets at the 18 month follow-up assessof the BMT recipient was forwarded to project headquarters ment were completed by 138 respondents (80%). Failure at the University of Kentucky. A research assistant who to complete the follow-up assessment was due to death (n had not been involved in the BMT recipient's health care = 9), disease relapse (n = 16), refusal (n = 3), or loss to telephoned the individual to schedule a research interview.
follow-up (n = 3). Mean time between completion of initial All interviews were conducted over the telephone and were and follow-up questionnaire packets was 18.6 months (s.d. audiotaped and transcribed. Following the interview, parti-= 1.6). cipants were mailed a packet of questionnaires to complete and return by mail. Approximately 18 months after the initial assessment, all participants who were alive and in
Interview assessment disease remission were mailed a second questionnaire packet to complete and return by mail (follow-up At the initial assessment, respondents completed a semistructured interview designed to elicit their perceptions assessment).
regarding their experience with BMT and its broad impact used: no problem with energy level (rating of 0); minor problem with energy level (rating of 1); moderate problem upon their lives. Included in the interview was an openended question regarding the presence and nature of any with energy level (rating of 2); and major problem with energy level (rating of 3). Magnitude of current sleep probphysical changes experienced following BMT. The specific wording of the question was, 'Some patients tell us that lems was similarly rated. Prior to coding, the two coders discussed the coding schema and together coded seven they have noticed physical changes in themselves since their transplant. For example, they might tell us that they 'practice' transcripts not included in the final study sample. The two coders then independently coded study transcripts have noticed changes in their energy level, appearance, or sleep habits. Have you noticed these or any other physical in blocks of 10, stopping after each block to compare codes assigned and discuss any coding discrepancies. All coding changes in yourself since your transplant?' If the respondent answered in the affirmative, they were asked to discrepancies were resolved through discussion and a consensus code assigned. Following completion of the first 30 describe the nature of the physical changes they experienced. At the conclusion of a patient's response, the intertranscripts, the coders independently coded the remaining transcripts, resolving coding discrepancies and arriving at viewer used a single general prompt to elicit additional information.
a consensus code in the manner described above. 20 In addition, respondents completed the Symptom Standard procedures were used to compute PSQI-global scores, a total functional QOL score for the FLIC, and subExperience Report (SER) and the Sleep, Energy, and Appetite Scale (SEAS). The SER is a measure of the presence scale POMS scores for depression (D), anger (A), tension (T), vigor (V), fatigue (F), and confusion (C). A POMS and severity of 20 BMT-related physical symptoms including 'feeling tired', and 'sleep problems'. Respondents inditotal mood disturbance score was computed using the formula:
cate whether or not they have experienced each particular symptom during the past week. If they experienced a symptom during the past week, they rate the severity of that symptom on a seven-point Likert scale. The SEAS asks Results patients to provide separate ratings of their energy level, sleep quality, and appetite during the past week. Ratings
Incidence and severity of problems in energy level and sleep are made on a nine-point Likert scale. In addition, patients indicate whether their current energy level, sleep quality, and appetite was better, about the same, or worse than prior
Interview data: Results of the coding of transcripts from the initial assessment are shown in Table 1 . Nearly twoto diagnosis of their malignant disease. The SER and SEAS have been employed in our previous research with BMT thirds of respondents (n = 112; 65%) reported some current problem with energy level, with the majority of these (n = recipients and BMT candidates.
3,21
Respondents also completed the Pittsburgh Sleep Quality 78; 70%) reporting only a 'mild' problem with energy level. Similarly, about one half of respondents (n = 87; Index (PSQI) 22 at the follow-up assessment. The PSQI is a standardized measure of sleep quality and sleep disturb-51%) reported some current sleep problems, with the majority of these (n = 60; 69%) reporting only 'mild' ance. The PSQI yields a global sleep quality score (PSQIglobal). PSQI-global scores of 5 or greater are indicative sleep problems. Interview ratings of sleep and energy level problems of poor sleep quality and sleep disturbance. 22 overlapped to a modest extent. While 37 patients (22% of entire sample) reported neither problems with energy level Data preparation nor sleep, 64 patients (37%) reported problems with both energy level and sleep. The Spearman correlation between Transcripts of the interview at the initial assessment were rated with regard to the magnitude of current problems with energy level and sleep problem magnitude ratings was 0.32 (P Ͻ 0.001). sleep and current problems with energy level. Both ratings were made using a set of coding guidelines developed following examination of the range and type of responses Questionnaire data: SEAS responses at the initial assessment indicated that about two-thirds of respondents (66%) found in the entire set of interview transcripts. (The specific coding criteria employed can be found in the Appendix.) considered their current energy level to be 'worse' than prior to their cancer diagnosis and about half (48%) conEnergy level and sleep problem magnitude ratings were then made independently by two doctoral students, one in sidered their current sleep quality to be worse. Data from the follow-up assessment revealed a similar pattern with medical behavioral science and one in nursing. Magnitude of current problems with energy level was rated on the basis 70% of respondents reporting their current energy level was worse than prior to their diagnosis. Current sleep quality of both severity and impact. Four specific categories were was reported as worse than prior to diagnosis by 39% of ing from 3.6 to 3.8 (seven-point scale). Finally, 46% of respondents received PSQI-global scores of 5 or more at respondents.
SEAS ratings of energy level and sleep quality overthe follow-up assessment. Such scores are indicative of poor sleep quality and sleep disturbance. 22 Examination of lapped to a degree. Spearman correlations revealed a significant association between SEAS ratings of change in responses for specific PSQI items indicated that 10% of respondents were taking prescription or over-the-counter sleep quality and change in energy level since cancer diagnosis for both the initial (r = 0.47; P Ͻ 0.001) and followsleep medications three or more times per week while an additional 7% of respondents were using sleep medications up (r = 0.39; P Ͻ 0.001) assessments. More specifically, at the initial assessment, 68 respondents (40%) reported at least once per week. Furthermore, trouble sleeping was typically attributed to: (1) having to get up to use the bathdecreases in both energy level and sleep quality since cancer diagnosis, while 59 respondents (34%) reported room (53% of respondents reporting three or more times per week); and (2) waking in the night or early morning declines in one domain but not the other. Similarly, at the follow-up assessment, 36% of respondents reported (35% three or more times per week). Breathing difficulties, coughing or snoring loudly, feeling too hot or too cold, declines in both energy level and sleep quality while 38% reported declines in either energy level or sleep quality but pain, and bad dreams were infrequently cited as the source of sleep troubles (more than 80% of respondents indicating not the other. Finally, Pearson Product Moment Correlations between SEAS Likert ratings of current energy level each occurred less than once per week). and sleep quality were 0.55 (P Ͻ 0.001) at the initial assessment and 0.42 (P Ͻ 0.001) at the follow-up assessCorrespondence between interview and questionnaire ment. measures of sleep and energy level problems SER responses regarding reports of 'feeling tired' and 'sleep problems' during the past week at the initial and
To gauge the validity of the interview ratings of energy level and sleep problem magnitude ratings, we compared follow-up assessment are shown in Table 2 . The majority of respondents reported 'feeling tired' during the past week these ratings to scores on various questionnaire measures relevant to sleep and energy level problems. All compariat both the initial (80%) and follow-up assessments (76%). Reports of 'sleep problems' during the past week were less sons were based upon 106 respondents (62% of entire sample) who returned their initial questionnaire packet frequent (52% and 43%, respectively). When present, the magnitude of both 'feeling tired' and 'sleep problems' within 2 weeks of the telephone interview. This insured that both the interview and questionnaires were completed ranged from mild to severe at both the initial and followup assessments with mean ratings for both symptoms rangduring a similar point in time. Responses on the SEAS were Severity ratings obtained using a 7-point Likert scale with endpoints 'not at all' (1) to 'extremely' (7). a Proportion of patients at each assessment indicating that they experienced some degree of that symptom during the past week. b Proportion of respondents reporting presence of symptom within past week that provided severity rating of that value.
highly correspondent to interview ratings of energy level problem magnitude categories as the grouping variable yielded similar main effects. As shown in Table 3 , and sleep problem magnitude. Chi-square comparison of SEAS ratings of energy level (worse, same, better) and increased severity of sleep problems was significantly associated with increased SER ratings of 'sleep problems' interview-derived energy level problem magnitude ratings (none, mild, moderate, severe) was significant within the past week and decreased SEAS ratings of current sleep quality (both Ps Ͻ 0.001). Post hoc comparisons ( 2 (6) = 24.20; P Ͻ 0.001). Specifically, of 70 respondents categorized as having some degree of energy level problem using the LSD test indicated that respondents with no sleep problems differed from all other groups on both measures. on the basis of interview responses, 57 (81%) reported on the SEAS that their current energy level was 'worse' than Additionally, respondents with mild sleep problems differed from respondents with severe problems on both prior to their diagnosis. An additional nine patients (13%) reported that their energy level was 'the same'. Similarly, measures. a significant relationship was obtained between sleep problem magnitude ratings and SEAS ratings of change in sleep
Relationship between interview ratings of energy and quality subsequent to cancer diagnosis ( 2 (6) = 44.82; P Ͻ sleep problems and QOL indices 0.0001). Of 50 respondents categorized as having some degree of sleep problem on the basis of interview Correspondence between ratings of sleep and energy level problem magnitude and questionnaire measures of funcresponses, 38 (76%) reported on the SEAS that their sleep quality was 'worse' than prior to their diagnosis. An tional QOL (FLIC) and mood disturbance (POMS) were examined using one-way ANOVA. Mean functional QOL additional nine patients (18%) reported that their current sleep quality was 'the same'.
and mood disturbance scores for each of the four categories of sleep and energy level problems are shown in Table 3 . Chi-square comparison of SER ratings of physical symptoms during the past week with energy level and sleep probNo significant effect was found for mood disturbance scores for the POMS. However, a significant main effect lem magnitude ratings also suggested high correspondence. SER ratings of 'feeling tired' during the past week (yes vs for energy level problem magnitude ratings was found for QOL scores on the FLIC. Post hoc analyses indicated that no) were significantly associated with interview reports of some degree of current problem with energy level (none vs respondents categorized as reporting no problems with energy level had significantly better QOL than those mild, moderate, or severe problem) ( 2 (3) = 11.52; P Ͻ 0.01). Specifically, 62 of 70 patients (89%) categorized as reporting moderate or severe problems with energy level. Similarly those reporting mild problems had significantly evidencing some degree of energy level problem during the interview reported 'feeling tired' during the past week on better QOL than those reporting severe problems. With regard to sleep problem magnitude categories, a significant the SER. Similarly, interview reports of problems with sleep were significantly associated with SER ratings of main effect was found for both functional QOL and mood disturbance scores. Post hoc comparisons showed that indi-'sleep problems' during the past week ( 2 (3) = 38.28; P Ͻ 0.0001). Here, 43 of 50 respondents (86%) categorized viduals categorized as having no current sleep problems had significantly better QOL than those reporting mild, as having current sleep problems on the basis of interview responses reported 'sleep problems' during the past week moderate, or severe sleep problems. With respect to mood disturbance, respondents with no sleep problems reported on the SER.
Examination of mean ratings for questionnaire indices significantly less anxiety and depressed mood than those with mild or severe sleep problems. suggestive of energy level and sleep problems also suggested high correspondence with interview responses. A series of one-way analyses of variance (ANOVA) were Change across time in energy level and sleep quality conducted using the four interview-derived energy level problem magnitude categories as the grouping variable and Change in reports of energy level and sleep problems between the initial and follow-up assessments were exammean ratings of 'feeling tired' (SER), and current energy level (SEAS), as well as POMS vigor and fatigue subscale ined using both parametric and nonparametric analyses. All analyses were based on the 138 patients who completed scores, as dependent variables. Significant main effects for the interview grouping variable were obtained for all four both the initial and follow-up assessments. Change in how current energy level and sleep quality compared relative to dependent variables. Inspection of Table 3 shows both SER ratings of feeling tired and POMS-fatigue scores increased pre-cancer diagnosis was examined using Wilcoxon's matched-pairs signed-ranks test. 23 No significant differwith greater severity of problems with energy level (both Ps Ͻ 0.001). Conversely, both SEAS ratings of current ences between the initial and follow-up assessments were found for either SEAS energy level (Z = 0.55, P = 0.58) energy level and POMS-vigor scores decreased with greater severity of problems with energy level (both Ps Ͻ 0.05).
or sleep quality (Z = 1.70; P = 0.09) ratings. Change between the initial and follow-up assessments in SER Post hoc comparison of group means for these four dependent variables using the least significant difference (LSD) symptom reports of 'feeling tired' or 'sleep problems' was examined using McNemar's test. 23 Again, no significant test revealed that for all four variables, patients with severe problems with energy level differed significantly (P Ͻ differences were found with regard to SER reports of 'feeling tired' ( 2 (1) = 0.04; P = 0.84) or 'sleep problems' (⌾ 2 0.05) from all other groups. Patients with moderate problems differed significantly from patients with no problems (1) = 1.73; P = 0.19). Paired t-tests were used to examine differences between for SER ratings of 'feeling tired' and SEAS ratings of current energy level. Parallel analyses using the four sleep initial and follow-up assessments with regard to SEAS Likert ratings of current energy level and sleep quality, portion of respondents rated as demonstrating 'mild', 'moderate', or 'severe' problems with sleep quality or energy SER ratings of severity of symptom reports of 'feeling tired' and sleep problems', and POMS fatigue and vigor level on the basis of interview responses as a function of these same variables. Chi-square analyses indicated that the subscale scores. Analyses for the SER ratings involved comparison of severity ratings for 94 respondents who presence of energy level problems as indexed by either the SEAS or interview was not associated with any of the disreported 'feeling tired' and 45 respondents who reported 'sleep problems' at both the initial and follow-up assessease, demographic, or treatment variables examined. The presence of sleep problems based upon the interview was ments. As shown in Table 4 , no significant differences were found for any of these measures.
significantly associated with both age at BMT ( 2 (1) = 4.18; P Ͻ 0.05) and receipt of TBI prior to BMT ( 2 (1) = 4.54; P Ͻ 0.05). Additionally, SEAS ratings of curVariables associated with post-BMT energy level and rent sleep quality being worse than prior to diagnosis were sleep quality significantly associated with gender ( 2 (1) = 5.96; P Ͻ 0.02). Specifically, patients older than 40 years at BMT, The proportion of respondents indicating on the SEAS at the initial assessment that their current sleep quality or females, and those receiving TBI during pre-BMT conditioning were more likely to report sleep difficulties. energy level was 'worse' than prior to their cancer diagnosis is shown in Table 5 as a function of various disease Pearson product moment correlations were also calculated between both age at BMT and time post-BMT at the (ie diagnosis, disease stage at BMT), demographic (age at BMT, gender, time post-BMT, education), and treatment initial assessment and SEAS ratings of current energy level and sleep quality as well as POMS vigor and fatigue sub-(TBI, type of BMT) variables. Table 5 also shows the pro- Table 4 Comparison of questionnaire ratings of energy level and sleep quality at the initial and follow-up assessments scale scores. No significant correlations were obtained Discussion between time since BMT and any of the four sleep or energy indices with all coefficients ranging between Ϫ0.02
Our data suggest that 50% or more of disease-free BMT recipients report problems with current energy level and and 0.03 (all Ps Ͼ 0.65). Age at BMT was significantly correlated with both SEAS ratings of current energy level sleep quality. This was indexed in several ways. On the basis of interview responses, the proportion of respondents (r = Ϫ0.17; P Ͻ 0.05) and sleep quality (r = Ϫ0.18; P Ͻ 0.05) but not with POMS vigor or fatigue subscale scores.
currently evidencing at least mild problems with energy level or sleep was 65% and 51%, respectively. On the basis Finally, Pearson product moment correlations were calculated between POMS depression and anxiety scores and of questionnaire responses, nearly half or more of respondents indicated on the SEAS that their current energy level SEAS ratings of current energy level and sleep quality as well as interview ratings of sleep and energy problem mag-(66%) and sleep quality (48%) were worse than prior to their cancer diagnosis. Combining these two measures, nitude ratings. POMS depression scores were significantly correlated with both SEAS ratings of current energy level 52% of all respondents were categorized as evidencing a current problem with energy level in the interview and also (r = Ϫ0.53; P Ͻ 0.001) and sleep quality (r = Ϫ0.50; P Ͻ 0.001) as well as interview ratings of magnitude of probindicated on the SEAS that current energy level was worse than prior to cancer diagnosis. The corresponding figure for lems with energy level (r = 0.20; P Ͻ 0.01) and sleep (r = 0.27; P Ͻ 0.001). POMS anxiety scores were significantly sleep problems was 38%. Finally, PSQI responses at follow-up assessment suggested that 46% of respondents correlated with both SEAS energy level (r = Ϫ0.38; P Ͻ 0.001) and sleep quality ratings (r = Ϫ0.36; P Ͻ 0.001).
scored in a range indicative of poor sleep quality and sleep disturbance. 22 Our data thus concur with earlier reports sugCorrelations with interview ratings of magnitude of energy level (r = 0.08) and sleep (r = 0.11) problems were nonsiggesting a high prevalence of sleep difficulties and problems with fatigue and/or energy level in adult BMT recipients nificant (both Ps Ͼ 0.10).
one or more years following BMT.
3,7-9, 14, 15, 18 Furthermore, well as the use of therapies such as bright light 34, 35 and melatonin 36,37 to remedy circadian sleep pattern abnormaliour data contrast with epidemiological surveys reporting disturbances in sleep quality in one-third or less of the genties. Clearly, well-designed clinical research is necessary to identify the strengths, limitations, and appropriate target eral adult population. 22, 24, 25 Earlier reports shed little light on the typical severity of population(s) of approaches to managing energy level and sleep difficulties in BMT patients. existing problems with energy level and sleep quality following BMT. Our data suggest that the severity of these Attempts to identify disease, demographic, and treatment variables associated with sleep or energy level difficulties problems is generally mild (Table 1) . Specifically, while 65% of patients were categorized as evidencing problems yielded only a few significant findings. In fact, none of the disease, demographic, or treatment variables examined with energy level on the basis of their interview responses, 70% of these (46% of entire sample) were categorized as were significantly associated with energy level problems, indexed by either SEAS or interview responses (Table 5) . 'mild' in severity. Only 19% of our sample evidenced energy level problems rated as moderate (13%) or severe
In contrast, female gender, older age at BMT, and receipt of TBI during pre-BMT conditioning were all significantly (6%). Similarly, while 51% of respondents were categorized as evidencing sleep problems, 69% of these (35% of associated with either SEAS or interview indices of sleep problem incidence (Table 5 ). Mechanisms which might link entire sample) were categorized as 'mild' in severity. Only 16% of the entire sample evidenced sleep problems that these variables to a greater likelihood of sleep problems are unclear. Since TBI has been linked to mild to moderate were rated as moderate (8%) or severe (8%). While it is encouraging to note that few patients exhibited sleep or cognitive deficits in BMT survivors, 38 the possibility that TBI might subtly affect brain centers affecting sleep must energy level problems that were rated as severe, even mild or moderate problems with sleep or energy level were assobe considered. For example, the possibility that TBI affects brain centers associated with circadian sleep patterns, such ciated with significantly poorer QOL relative to those reporting no problems in these domains (Table 3) . Thus, as the pineal gland, 39 might be investigated. Furthermore, sleep dysfunction has been found to be associated with the potential contribution of even mild sleep or energy problems to diminished QOL in adult BMT recipients menopausal symptoms in women undergoing natural menopause. 40, 41 Ovarian dysfunction, resulting in premature should not be underestimated and opportunities for clinical management of these problems should not be ignored.
menopause, is common following BMT. 42, 43 Thus the greater prevalence of sleep difficulties in women might be Little evidence suggested a diminution of sleep or energy problems with time. Again, this was demonstrated in sevpartly associated with treatment-induced ovarian dysfunction. Unfortunately, we did not assess the concurrent preseral ways. Using several questionnaire indices, we found both the prevalence and severity of problems with energy ence of ovarian dysfunction, nor did we assess the use of hormone replacement therapy (HRT). If our hypothesis is level and sleep quality did not differ between the initial assessment and the 18-month follow-up assessment (see correct, however, management of sleep difficulties might involve management of an underlying ovarian dysfunction Table 4 ). Additionally, 2 analyses indicated that the likelihood of reporting energy or sleep difficulties at the initial through use of HRT, where appropriate. Finally, in the general population, the prevalence of sleep problems increases assessment was not significantly associated with time since BMT (Table 5) . Finally, correlations between time since with increasing age. Research has shown that 50% or more of individuals 65 years or older report regular problems BMT and SEAS ratings of energy level and sleep quality and POMS vigor and fatigue subscale scores obtained at with sleep 44 -a prevalence rate similar to that found in the present study. Our finding of greater sleep dysfunction in the initial assessment were all nonsignificant. Failure to find any strong evidence linking incidence or severity of sleep older patients might then suggest that BMT triggers some escalation of normal age-related changes in sleep architecor energy problems with passage of time post-BMT suggests that these may not be acute effects of BMT. Conseture and efficiency. [44] [45] [46] We were somewhat surprised by the lack of difference quently it is probably not the case that these problems will diminish spontaneously over time. Rather, our data suggest between autologous and allogeneic recipients in prevalence of sleep and energy problems reported on either the SEAS a certain chronicity to sleep and energy difficulties in BMT recipients. From a clinical management standpoint, this or in the interview (Table 5 ). Allogeneic and autologous BMT recipients differ with regard to medication which suggests that attention needs to be devoted to monitoring and treatment of these difficulties. At the present time, howmight be used to manage chronic complications of BMT. For example, allogeneic BMT is associated with the use of ever, no research has evaluated approaches to management of sleep and energy difficulties in BMT recipients. Prior systemic corticosteroid medication (eg prednisone) which can be linked to sleep problems. 47 Additionally, allogeneic experience with individuals with malignant disease not treated with BMT suggest that management strategies could BMT is associated with the use of immunosuppressive agents (eg cyclosporine, imuran, FK-506), with the effects range from simple approaches such as prescription of appropriate sleep medication 26 or antidepressants 27 to more of these agents on sleep or energy problems largely unexplored. Since autologous BMT recipients are much less complicated approaches such as exercise programs, behavioral sleep therapy, or cognitive behavioral therapy likely to be maintained on corticosteroid and immunosuppressive medication following BMT, this might anticipate to improve coping with a chronic medical condition. [28] [29] [30] [31] Additional therapeutic approaches which have not as yet a lower prevalence of sleep and energy problems in autologous recipients. Unfortunately, we did not record the curbeen systematically employed with cancer patients include the use of psychostimulants to counteract fatigue, 32,33 as rent medication received by our study sample. Had we done so, and had we analyzed our data by types of medication sleep disturbance. 22 Thus, while the present study yields some insight into the critical question of the extent to which received, we might have found differences between autologous and allogeneic recipients with regard to current energy and sleep status might have declined relative to 'normal' baseline levels, inclusion of age-and gendersleep and energy problems.
A critical issue in the understanding and management of matched healthy comparison groups in future research would be a significant improvement. Third, while the both sleep problems and problems with fatigue or energy level is the extent to which these problems might be interpresent study utilized multiple measures of sleep and energy, all were self-reported. Augmentation of self-report twined with symptoms of depression or anxiety. [48] [49] [50] Fatigue and sleep disturbance can be symptoms of an measures with behavioral or observational measures of sleep, fatigue or activity level would also significantly underlying depressive disorder while sleep disturbance can be symptomatic of a concurrent anxiety disorder. Constrengthen future research. Finally, sleep and energy problems in BMT recipients are undoubtedly multifactorial in versely, however, depression or anxiety could just as easily stem from chronic problems with sleep and reduced energy origin. Unfortunately, several factors which might underlie problems in these domains were not assessed in the present level with their consequent impact upon QOL. In the present study, SEAS ratings of current energy level and study. For example, sleep problems might be associated with the use of corticosteroid medication 47 or be symptosleep quality as well as interview ratings of energy and sleep problems were significantly associated with POMS matic of post-traumatic stress disorder, 51 a disorder which may be triggered by the diagnosis and treatment of maligdepression subscale scores. The magnitude of correlations ranging from 0.20 to 0.53. On the other hand, POMS anxinant disease. 52 Similarly, fatigue or energy level problems might be associated with the presence of indolent viral or ety subscale scores were significantly associated only with SEAS ratings of current energy level and sleep quality, with fungal infections. Future research should examine these potential causes of sleep and energy problems since mancorrelations in the 0.35 range. Thus, while depressed mood, and to a lesser degree anxious mood, were associated with agement of these symptoms will likely rely on some understanding of their potential etiology. sleep and energy difficulties in our sample, they are likely not surrogates for each other. Our correlational data suggest a shared variance of approximately 25% at most. Clinical management of sleep or energy level problems in BMT References patients clearly requires sensitivity to potential concurrent anxiety or depressive disorders. While pharmacologic or
